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ABSTRACT 
The effects of hydrogel on various aspects of plant growth 
and soil physics were determined for Tagetes patula (marigold) 
and Vinca rosea growing in 'PRO-MIX' soilless potting medium. 
The addition of hydrogel at various concentrations to the 
potting medium increased the water-holding capacity of the 
medium, thus extending the hours-to-wilt of plants growing in 
this medium. While hydrogel had no effect on plant height, 
flowering time, plant color, soil pH or soil nitrate 
concentration, plant weight and flower number did appear to 
increase between the control and highest hydrogel treatment. 
As hydrogel concentration within the medium increased, percent 
total seed germination and germination time increased. 
The addition of hydrogel to media supplemented with time­
released Osmocote did not affect plant growth or color. 
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INTRODUCTION 
In retail market environments, the watering frequency of 
container-grown plants is often a function of management 
convenience rather than of plant need. These plants are often 
subjected to water stress and wilt. One approach to lessening 
this problem is to increase the container size of the plants. 
However, this method is costly, both in space and dollars. To 
reduce water stress and increase shelf life without increasing 
container size, there have been developed products which 
function in a manner to increase the available water of potting 
media. 
One such product 
(hydrogel). This is 
is 'Viterra 2 Rydrogel Soil Amendment' 
a granular, hydrophilic copolymer of 
potassium propenoate-propenamide manufactured by Nepera 
Chemical Company, Inc • •  Upon the uptake of water, these 
granules swell to resemble small gelatin particles. When 
incorporated into a potting medium, they act as tiny 
rechargeable reservoirs holding 130-150 times their dry weight 
in water. As the surrounding soil dries, the water held by the 
hydrogel is gradually released into the medium, thereby 
becoming available to the plant. 
It is claimed by the manufacturer ( 8) that when hydrogel is 
incorporated into a medium and hydrated, drainage and aeration 
a r e imp r ov e d , res u 1 t in g in he a 1 t h i er r o o t s y s t ems which in turn 
provide for healthier plants. Additionally, the water­
holding capacity and available water within the medium are 
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greatly increased, thus expanding shelf life and reducing 
water stress. 
Other associated benefits of hydrogel have been reported, 
including greater nutrient availability ( 1), improved top 
growth and flowering (1, 2, 3, 8), and increased fruit yield 
( 6) 
• 
The purpose of this study is three-fold. It w i 11 attempt 
to determine: 1) the validity of the manufacturer's claims 
and other reported benefits of hydrogel, 2) hydrogel's effect 
on seed germination, nutrient retention and soil pH, and 3) 
whether the effects of a general green house fertilizer on 
plant growth are enhanced by the use of hydrogel. 
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LITERATURE REVIEW 
Much of the information available on 'Viterra 2 Hydrogel' 
is in the form of unpublished, independant university studies 
available through the manufacturer. 
were found. 
Few published studies 
Of the available reports. many were vague in methods and or 
results and few covered more than two or three aspects of plant 
growth or soil physics at a time. In all but one report. the 
hydro gel concentrations used were above the manufacturer's 
recommended rate of 1. 2- 3.0 oz/ft3 of potting medium. Rates 
varied from 3.0 - 6. 4 oz/ft3. 
No studies were found comparing the effects of varying 
hydrogel concentrations on any aspect of plant growth or soil 
physics; the only such comparative studies encountered were 
those on the shelf life of container-grown plants (4). 
Comparable results have been obtained in several studies 
(1, 2, 8,) concerning the effects of hydrogel on the water­
holding capacities of various peB:t-lite media. Depending upon 
the particular potting medium and hydrogel concentration used 
by the researchers, increases of 1 9-51% in water-holding 
capacities have been reported. 
As far as hydrogel's effects on plant growth, the results 
obtained from various studies have not been consistent. 
Research conducted by the horticulture department of The Ohio 
State University in 1 977 (8) showed that the incorporation of 
hydrogel in a 1: 1: 1 peat moss-perlite-soil (heavy clay) mix at 
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a rate of 3 . 2  oz/ft3 increased the shelf life of chrysanthemums 
up to 58% but had no effect on the weight, height or flower 
number of either chrysanthemums or poinsettias. Other 
research, however, conducted at West Virginia University by 
Bearce and McColl um in 1977 ( 2) demonstrated that 
chrysanthemums growing in a peat-lite mix amended with 4. 0 
oz/ft. 3 hydrogel had an increase in height (13%) , weight (25%), 
flower number (8. 5% ) ,  and shelf life (57%) over those of the 
controls. 
Later studies at The Ohio State University by Staby and 
Tayama in 197 8 ( 8) reported an increase of up to 146% in weight 
for tomato plants growing in a peat-lite mix with a hydrogel 
concentration of 4. 0 oz/ft3 and that, in chrysanthemum 
studies, hydrogel treatments showed significant advantages 
regarding quality, color, and shelf life when compared to 
controls. 
Research at Cornell University in 1980 by Boodley ( 8) 
demonstrated that the addition of hydrogel to the potting 
medium resulted in improved overall growth of African violets. 
Increased yields in tomato and kidney bean plants grown in 
sand amended with various rates of hydrogel were obtained in 
studies conducted by the University of Arizona in 1973 (5). 
While both groups of plants experienced increased yields, 
there was no difference in the weight of the kidney bean plants 
between those treated with hydrogel and the controls, but the 
weight of the hydrogel-treated tomato plants were as much as 
106% greater than those of the controls. 
Research conducted on 'rabbiteye' blueberry plants growing 
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in Canadian peat moss amended with 4. 0 oz/bushel hydrogel by 
Austin and Mason in 1980 (8) concluded that hydrogel at this 
rate had no effect on plant size or fruit yield as compared to a 
control. 
Extensive shelf-life experiments were conducted on zinnias 
and marigolds growing in hydrogel concentrations of �' 1, l�, 
and 2 times the manufacturer' s recommended rates. These 
studies indicated that increasing the hydrogel concentration 
of the medium directly increased the shelf life of the plants 
( 4) • 
A high degree of damping-off of tomato plants growing in 
various peat-lite mixes with a hydrogel concentration of 3. 5 
oz./ft3 was noted in growth experiments conducted at the 
University of Wisconsin by Pill and Ruemmele in 1979 (8) . 
No inf o rm at ion w a s av a i 1 ab 1 e on the e f f e ct s of h yd r o g e 1 , if 
any, on plant chlorophyll content, seed germination, soil pH, 
or soil nutrient retention. 
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METHODS AND MATERIALS 
Three concentrations of hydrogel were used in all 
experiments. These concentrations were the manufacturer's 
r e co mm ended r a t e s o f 1 • 2 , 2 • 0 , and 3 • 0 o z • / f t 3 so i 1 • Dry 
hydrogel was incorporated into Premier brand 'PRO-MIX Fertile 
Bag' soilless medium for 30 minutes with a rotary cement mixer. 
'PRO-MIX' containing no amended hydrogel was used in all 
experiments as a control. 
Seeds of Tagetes patula var. 'Golden Boy' (Dwarf French 
Marigold) were started in ' PRO-MIX' without hydrogel and grown 
to the two-leaf stage. Seedlings were then transplanted into 
4" square plastic pots filled with 70 grams of the various soil 
mixes. One-half teaspoon of Osmocote fertilizer (14-14-14) 
was surfaced applied to one-half of the pots of each hydrogel 
concentration, thereby establishing a total of eight 
treatments. A sample size of thirty plants per treatment was 
used in each experiment unless otherwise indicated. The 
systemic insecticide Temik lOG was added at a rate of 0. 7 grams 
per pot 4-5 days after the seedlings were transplanted. 
Supplemental experiments using the above-described 
methods were also conducted on Vinca rosea var. 'Little 
Delicata'. 
trials. 
Ten plants per treatment were used in these 
All plants were green house-grown under natural light 
intensity and duration. Pots were placed in Kord Brand 
carrying trays (15-pot capacity) and the trays were rotated on 
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alternate days to eliminate growth differences resulting from 
microenvironmental variation set up b y  non-uniform air 
circulation, shadowing, ect. 
WATER-HOLDING CAPACITIE� & ��TENTION 
Ten 4" pots per treatment were filled with 70 grams of 
amended or control potting soil. The soil was saturated with 
water for 2 4  hours. The pots were then placed on elevated"'" 
hardware cloth and allowed to drip-drain for 12 hours while 
covered with plastic to reduce surf ace evaporation. The pots 
were then weighed to determine water-holding capacity and 
placed in a growth room where the relative humidity was 27% - 3% 
and the temperature ranged from 70°- 80° F. Pots were weighed 
every 2 4  hours for 11 days after which they were restaturated 
and reweighed. 
PLANT GROWTH 
Three independent growth trials were conducted to examine: 
1) fresh weight and dry weight of aerial portions of 
the plants. 
2 )  days to floral initiation. 
3) flower and floral bud number. 
The comparative foliage color and plant compactness were also 
noted for the various treatments. 
Plant specimens were excised at soil level, placed in 
individual paper sacks, weighed to determine fresh weight, and 
subsequently dried in a drying oven for 12 hours at 70°C to 
obtain dry-weig�t measurements. The floral bud count was 
limited to a minimum of 3-mm bud length. Floral initiation was 
based upon the reflexing of the bracts. 
8 
Trial #1 extended from March 2 1, 1984 thru May 25, 1984, 
allowing a 45-day growth period after transplanting. 
Trial #2 allowed a 55-day growth period and began June 1, 
1984 and concluded August 15, 1984. The data for Trial #3 was 
collected from the plants in the shelf-life experiment. 
QUANTITATIVE CHLOROPHYLL ANALYSIS 
Two leaves from each of 5 specimens per treatment were 
tested for chlorophyll content. Each leaf was approximently 
5cm long and was removed from the upper one-third of the plant. 
The plants used had grown for 35 days after transplanting. 
The leaves were crushed in 80% acetone, filtered through 
Whatman's #1 filter paper and the extract was then brought to a 
volume of 50 ml. A Bausch & Lomb Spectronic 20 
spectrophotometer was used to determine the quantity (mg/gram 
fresh tissue) of chlorophylls a and b and total chlorophyll in 
ea ch s amp 1 e • Chlorophyll content in the test samples was 
calculated according to the following equations: 
mg. chl. a/g tissue = 12. 7(A663) 
mg. chl. b/g tissue = 2 2 . 9(A645) 








In addition to the manufacturer's recommended hydrogel 
concentrations, a hydrogel concentration of 4 . 0  oz./ft3 was 
used in this experiment. When the plants reached marketable 
size (approx. 45 days after transplanting), all containers 
were thoroughly watered to obtain maximum moisture levels in 






Marigolds have a characteristic wilt pattern. The lower 
leaves lose turgur first and collapse in such a way as to 
provide an easily recognizable index of plant wilt. At this 
point, they are not permanently wilted and will quickly regain 
turgur if watered. 
Specimens were observed at 3-hour intervals and, at the 
first indication of wilt, the hours-to-wilt were recorded. 
The average hours-to-wilt for each treatment was then 
calculated. Each plant was rewatered after wilting. Several 
days after the last plant had wilted, data were collected on 
plant weight, number of flowers and floral buds, and height. 
This information was then included in the data for the growth 
experiments. 
SEED GERMINATION 
In order to determine the effects of hydrogel on seed 
germination, 5 four-inch pots for each hydrogel concentration 
were filled with amended or control potting soil and throughly 
watered. Ten seeds were then placed in each pot, totaling 50 
seeds per treatment. The day of germination (reflexion of 
cotyledons) was recorded for each seed. 
and average days to germination were 
experiment was conducted twice. 
SOIL .2J! AND NITRATE RETENTION 
Percent germination 
determined. This 
At the conclusion of the shelf-life experiment. soil 
samples from each treatment (including samples of the original 
potting soil) were air dried, passed through a 1. 5-mm sieve and 
tested for nitrates and pH. Nitrates were determined with an 
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Orion 407A Ionalyzer, using a nitrate electrode. The 
procedure for this test is outlined in the Orion 93 series 
methods manual (Orion, 1978b ) .  The pH was tested by mixing a 
1: 10 ratio of potting soil to Milli-Q deionized water and 
allowing the mixture to equilibrate for 12 hours at room 
temperature; the pH was then read on a Corning pH meter. 
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RESULTS AND DISCUSSION 
The increase in total water content of the 'PRO-MIX' 
potting soil due to the incorporation of 'Viterra 2 Hydrogel' 
at various concentrations is shown in Table 1. The 1. 2 oz ./ft3 
hydrogel treatment showed no significant increase in water 
content over that of the control. The 2. 0 oz./ft3 and the 3.0 
oz./ft3 treatments, on the other hand, showed a 15.6% and 36.3% 
increase respectively, in total water content. Also included 
in this table are the mean water capacity values for the four 
treatments after they were allowed to dry for 11 days and then 
resaturated. For each treatment, the value for the 
resaturated water-holding capacity obtained is statistically 
identical to its corresponding initial water-holding capacity. 
These data suggest that drying of the hydrogel between 
waterings will not cause a change in its water-holding ability. 
Table 2 shows the percent total water retained by each 
treatment throughout the 11-day drying period. As time 
increased, the 2.0 oz./ft3 and 3. 0 oz./ft3 hydrogel-treated 
soil mixes retained a greater percentage of their original 
water than did the 1. 2 oz./ft3 hydrogel or control soil mixes. 
This result may be interpreted to mean that water held by the 
hydrogel is less subject to evaporation than the water held by 
potting soil. By having a reduced evaporation rate, the water 
held by the hydrogel would have an increased chance of being 
used by the plant rather than being lost through evaporation. 
If this is true, then the addition of hydrogel to the potting 
medium not only increased 
water-holding capacity of 
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available water by increasing the 
the potting medium, but greatly 
increased it, since the majority of the hydrogel water was 
available to the plant. 
The results obtained from the three independent marigold 
growth trials are shown in Tables 3-6. A comparison of the 
hydrogel treatments without Osmocote within each trial reveals 
a distinct increase in fresh and dry weight between the plants 
of the 3. 0 oz./ft3 and control treatments. The plants grown in 
the intermediate hydrogel concentrations, however, are 
inconsistent in weight, which makes it impossible to determine 
whether hydrogel at these concentrations also increased plant 
weight. 
In each growth trial, the Osmocote-supplemented plants 
showed a significant increase in weight over the non-
supplemented plants. Unlike the treatments without Osmocote, 
however, a comparison of the Osmocote treatments within each 
trial showed no increase in plant weight correlated with 
hydrogel concentration increases. This seems to suggest that 
the effects of Osmocote on plant weight outweigh any potential 
benefits that the added hydrogel may provide. 
Plant dry weights were obtained and percent water contents 
determined for each plant in trial #1. A comparison of the 
treatments in this trial reveals no change in the water content 
of the plants between the various hydrogel treatments. 
Although there were no apparent differences in height 
among plants grown in the various hydrog el treatments in trials 
#1 and #2, a height difference was observed between the non-
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Osmocote and Osmocote treated plants. The plant in the 
Osmocote treatments appeared shorter and more compact. 
In order to verify and quantify these observations, data 
were collected on plant height in growth trial #3. As 
expected, plants in the Osmocote-supplemented treatments 
averaged several centimeter less in height as compared to 
plants in the non-supplemented treatments. Within these two 
groups, however, there was no height variation as a function of 
hydrogel concentration. 
The average number of days before flowering was determined 
for the plants in each hydrogel treatment in growth trials #1 
and #3. While there does appear to be an increase in flowering 
time with an increase in hydrogel concentration in the 
Osmocote-supplemented treatments in trial #3, all other data 
indicate that hydrogel concentration did not affect the 
flowering time of the marigolds. 
In the treatments without Osmocote in trials #2 and #3, it 
appears that an increase in hydrogel concentration promoted an 
increase in flower production. On the other hand, the non-
Osmocote treatments in trial #1 and the Osmocote-supplemented 
treatments in each trial show no such trend. 
While it is inconclusive whether hydrogel concentration 
affected flower production in treatments without Osmocote, it 
is safe to conclude that flower production in the Osmocote­
supplemented treatments was unaffected. 
In order to determine if results similar to those obtained 
in the marigold growth experiments would appear in another 
flowering annual, a supplemental experiment was conducted with 
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Vinca rosea var. 'Little Delicata'. The results of this 
experiment (Table 7) indicate that the addition of hydrogel to 
the potting medium at various concentrations had no effect on 
'plant weight, height, or time of flowering. Flower number, 
however, did appear to increase between the control and 3.0 
oz./ft3 treatments in both the non-Osmocote and Osmocote 
treated groups. The effects of the intermediate 
concentrations were again inconclusive. 
In the growth experiments it was noted that the plants 
treated with Osmocote appeared a darker green in leaf color 
than did those plants without 
difference could be detected, 
Osmocote. No visible color 
however, between the various 
hydrogel concentrations within each of these groups. 
The incorporation of hydroge 1 into the potting medium 
significantly increased the shelf life (as determined by days 
to wilt) of the marigolds (Table 9) . As hydrogel 
concentration within the medium increased, shelf life likewise 
increased. Within both the non-Osmocote and Osmocote-
supplemented treatments, except for the control treatments, 
mean plant weights are all statistically identical. Since it 
is essential that shelf-life experiments be conducted on 
plants of the same size, (ie. plants with approximately the 
same leaf surface and, therefore, transpiration rate) , it was 
necessary to adjust the days-to-wilt of the control in order to 
calculate the percent increase in the days-to-wilt of the other 
treatments over that control. 
Earlier in this study it was determined that the 1. 2 
oz./ft3 hydrogel-treated soil mix and the control soil mix were 
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statistically identical in their water-holding capacity and 
water-retention ability. Using this information, it can be 
assumed that plants of identical weights in each of these two 
treatments would have the same or close to the same wilting 
periods. Assuming then, in the shelf-life experiment, the 
control plants had a mean weight equal to the mean weight of 
the 1. 2 oz ./ft3 treatment plants. then their 
wilting times would be approximately equal. 
corresponding 
Using this 
adjusted wilting time for the control, the percent increase in 
the days-to-wilt for the other treatments were determined. 
Tables 10 and 11 show the results obtained from the two 
marigold germination experiments. Both tables demonstrate a 
substantial decrease in percent seed germination as hydrogel 
concentration increased within the treatments. This may be 
attributed to the fact that the seeds may have been more 
susceptible to rot or fungal infection in the treatments with 
high concentrations of hydrogel (ie. a damper environment). 
Data supporting this assertion can be found by comparing 
the chance that any given seed has of germination 10 days after 
planting in each of the treatments in both trials. When this 
comparison is made, it is readily demonstrated that in higher 
hydrogel concentrations, the probability of seed germination 
was markedly reduced with time. The concentration of hydrogel 
in the medium also seemed to have a direct effect on the time 
required for germination. As hydrogel concentrations 
increased, so did germination time. This is demonstrated by 
the number of days needed to obtain 50% germination in each 
treatment. 
At the conclusion of the shelf-life experiment. pH and 
nitrate tests were conducted on soil samples from each of the 
ten hydrogel-treated soil mixes used in this experiment and on 
the original, unamended ' PRO-MIX' potting medium. The results 
of these tests are shown in Table 12. 
The mean pH values for the soil mixes without Osmocote were 
al 1 variously higher than those of the original 'PRO-MIX'. 
However, these variations showed no correlation with 
increasing hydrogel concentrations. Similarly, there was no 
such correlation observed in the soil mixes with Osmocote. It 
is noteworthy that in these instances, however, the pH values 
are lower than those of the original ' PRO-MIX'. 
In the soil mixes without Osmocote, the nitrate levels were 
all in the concentration range of 9-12 ppm. Nitrate levels do 
appear to increase with an increase in hydrogel concentration 
in these treatments. This increase is not dramatic, however, 
and is probably of little or no beneficial significance to the 
plants. Soil with a nitrate concentration of 0-20 ppm is 
considered to be nitrogen deficient (6) . 
As expected, the nitrate concentration increased 
dramatically in the soil mixes with Osmocote. Again, however, 
no relationship could be found between increasing hydrogel 
concentration and nitrate concentration. 
While the addition of hydrogel to media supplemented with 
time-released Osmocote did not affect plant growth or color, 
plants may benefit by the use of hydrogel in fertilization 
programs utilizing a liquid-type fertilizer. Hydrogel may 
help prevent the liquid fertilizer from draining out of the 
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medium during application and watering. 
is recommended. 
Testing in this area 
Table 1. Comparison of water holding capasities of various 
hyd.rogel concentrations. 
Initial Resaturated 
Treatment mean water % increase mean water 
( hyd.rogel/ ftJ) capasity (g/pot) from control capasity (g/pot) 
Control 223.5 ± 11.0 226.4 ± 11.0 a a 
1.2 oz. 229.5 ! 6. 7 a 2.6 228.4 ± 6.5 a 
259.6 ± 6.8b 16.6 
+ 2.0 oz. 2��.6 ... 5.�b 
J.O oz. J06.1 ± 6.4 c J6.J J06.o ! 7.5 c 
Notes Values within each column and row with the same sulrletter 
are not statistically different at the 5% level as 
detennined by ANOV. 
Table 2. Comparison of % total water reten.tion over time of 
various hydrogel concentrations. 
% Total water retained 
Treatment Days 
(hydro gel/ ftJ) 1 J 5 7 9 11 
Control 91.J a 74.9 a 6o.5 a 45.5 J1.8 a 20.5 a 
1.2 oz. 89.3 71.sb 61.4 45.2· J1.2 21.8 a a a a a 
2.0 oz. 92.1 a 77.9 c 64.9b 51.2b J8.Jb 26.6b 
J.O oz. 92.1 a 77.8c 65.6b 51.8b J9.0b 27.6b 
Notes Values within each column with the same sulrletter are 
not statistically different at the 5% level as detennined 
by ANOV. 
Table J. Comparison of variable hydrogel concentrations with and without Osmocote on 
various growth and cultural parameters in Marigold var. 'Golden Boy'. 
Trial #1. 
Treatment Mean fresh % increase Mean dry % increase 
(hydrogel/ftJ) weight (g/plant) from control weight (g/plant) from control 
Control + 1. 80 :t . JO 20.J - 2. 9 - -a a 
1.2 oz. 20.J ± 2.1 - 1. 90 ± . 20 5 a a 
2.0 oz. 27.6 ± 2.9b J6 + 2.40 - .J6b JJ 
J.O oz, 26.9 ± J.9b JJ + 2.37 - .J2b Jl 
Control + Osmo + 55 2.60 ± .49 44 J1.5 - 4.9cd c 
1.2 oz, + Osmo + 52 2.76 :t .58 53 J0.8 - 5, 7 c c 
2.0 oz. + Osmo J2.9 ± 5.1d 60 2.80 ± .56 c 55 
+ + 
J.O oz. + Osmo JO. 6 - 4. 1 51 2.83 - ,39 57 c c 
Notes Values within each column with the same sub-letter are not statistically different 













Table 4. Comparison of various mean growth values obtained from Marigold var. 
'Golden Boy' grown in various hydrogel concentrations with and without 
Osmocote. Trial #1 cont. 
Treatment 
( hydrogel/ ftJ) 
Control 
1. 2 oz. 
2.0 oz. 
3.0 oz. 
Control + Osmo 
1. 2 oz. + Osmo 
2.0 oz. + Osmo 
J .O oz. + Osmo 
Days before 
first flower 
28.5 ± 4.0 a 
+ 28. 2 - 2.3 a 
29.1 ± 3.4ab 
28.5 ± 3.0 a 
+ 28.9 - 4.0 a 
+ 31.1 - 3.8b 
26.2 ± 3.0 c 
+ 28.1 - lL 5 a 
No. flowers 
per plant 
2.2 ± ,7 a 
2.6 :t ,7b 
+ 2.2 - ,9 a 
2.1 :t .8 a 
+ 2.1 - ,9 a 
1.8 ± .8 c 
+ 2.4 - .7ab 
+ 2.3 - 1.0 a 
No. floral buds 
per plant 
+ 2.4 - .8 ac 
+ 
2.4 - • 7 ac 
2.8 :t 1.0b 
2.4 ± 1.0 ac 
2.6 ! .8ab 
2.J ! .8 c 
+ 2.7 - ,7b 
+ 2.6 - .8ab 
Notea Values within each column with the same sub-letter are not statistically 
different at the 5% level as determined by ANOV. 
l\J 
0 
Table 5 ,  Comparison of various mean growth values obtained from Marigold var. 
'Golden Boy' gown in various hydrogel concentrations with and without 
Osmocote. Trial #2 
Treatment Fresh weight 
(hydrogel/ft3) (g/plant) 
+ Control 27.4 - 3,9 a 
1.2 oz. 
+ 
29.1 - J.Ob 
2. 0 oz. 27. 6 ! 5, 2 a 
J.O oz. 32.J ± 2.5 c 
Control + Osmo 42.7 ± 6.8d 
+ 1.2 oz. + Osmo 47.2 - 6.3 e 
2.0 oz. + Osmo 48.5 ! 6.6 e 




3.8 - 1.5 a 
3.6 ! 1.2 a 
+ 3.8 - 1.J a 
4.5 ! 1.2b 
1.5 :t 1.4 c 
+ 2.8 - 1.8d 
+ 1.8 - 1.6 c 
2.5 :t 1.5d 
I 
No . floral buds 
per plant 
+ 1.0 - ,9 a 
+ . 73 - • 78b 
.76 ! 1.8b 
• 76 ! .96b 
.J4 ! ,55 c 
+ .JO - .53 c 
+ 
.50 - . 74 c 
.33 ± .48 c 
Notea Values within each column with the same sub-letter are not statistically 
different at the 5% level as determined by ANOV. 
I\) 
_J. 
Table 6. Comparison of various mean growth values obtained from Marigold var. 'Golden Boy' grown in 
various hydrogel concentrations with and without Osmocote. Trial #3. 
Treatment 
( hydrogel/ ft3) 
Control 




Control + Osmo 
1. 2 oz. + Osmo 
2. 0 oz. + Osmo 
3.0 oz, + Osmo 
4.0 oz. + Osmo 
Fresh weight 
(g/plant) 
+ 19,7 - 2.0 a 
22.8 ± 2.4b 
23.8 ± 3,6b 
+ 22.1 - 3,0b 
23.6 :!: 4.0bc 
27.1 ! 4.3d 
25:3 :t 5·8dc 
26.� :!: 4.7d 
25.1 ! 4.9dc 
Height 
( cm/plant) 
24.1 ± 1.2 a 
25 .1 :t 1. 8b 
23. 7 ± 1. 7 a 
24.0 :! 1.5 a 
22.3 ± 1. 6 c 
+ 22.5 - 1.8 c 
+ 21.8 - 1.9 c 
+ 21. 7 - 2.0 c 
21.6 ! 2.0 c 
Days before 
first flower 
28.4 :!: 3·8ab 
27.0 :!: 3·2ac 
29.2 :!: 3.7b 
29.6 :t 3.4b 
27.5 ± 4.1 ac 
26.5 ± 3.1 c 
28.0 :t 3·2ab 
28.9 ± J.6b 
29.4 :t 4.2b 
No, flowers 
per plant 
5.9 ! 1.0ac 
6.2± 1.lab 
6.4 ! 1.4b 
6. 5 :t 1.4b 
5,9 ! 1.6 ac 
5,7! 1.6 c 
5 ,  9 :!: 1.5ac 
6.o :t 1.8 a 
5,0 ! 1.8d 
No. floral buds 
per plant 
1.5 ! ·7a 
2.4 :!: ,9b 
3.2 ± 1.1 c 
+ 2.2 - .9b 
+ 3 ,5 - 1.0 c 
+ 4.8 - 1.1d 
4.5 :t ·�a 
4.J :!: 1.0d 
+ 4.1 - ,9d 
Notes Values within each column with the same sub-letter are not statistically different at the 
5% level as determined by ANOV. 
I\) 
I\) 
Table 7. Comparison of various mean growth values obtained from Vinca rosea var. 'Little 
Delicata' grown in various hydrogel concentrations with and without Osmocote. 
Treatment Fresh weight Height Days before No. Flowers 
(hydrogel/ftJ) (g/plant) ( cm/plant) First Flower per Treatment 
Control 9.0 ± 1.2 21.9 ± 1.2 + JO 48.J - J.8 a a a 
1. 2 oz. 
+ 10.1 - .8ab 
+ 2J.7 - 1.8b 48.0 ± 2.6 a 27 
+ 2.0 oz. 8.9 ± .6 19.9 - 2.0 45.0 ± J.5 JO a a a 
J .o oz. 11.2 ± .6b 2J.5 ± 1.8b 
+ 37 46.2 - 2.8 a 
Control + Osmo 11.6 ± 2.1b + 49.9 ± J.6 22 21.J - 1.9 a a 
1. 2 oz, + Osmo 10.6 ± 1.9b 20. 2 ± 1.5 a 48.4 ! 4.0 a .30 
2.0 oz. + Osmo + 10.1 - 1.2ab 19.6 ± 1.8 a 48.8 ± 4.0 a 27 
J.O oz.·+ Osmo 11.9 ± 2.4b 21.9 ! 1.6 a 46.8 ± 4.0 a JJ 
Note1 Values within eaah column with the same sub-letter are not statistically 
different at the 5% level as determined by ANOV. 
f\) 
\)-I 
Table 8. Mean chlorophyll content values of Marigolds var. 'Golden Boy' grown 
in various hydrogel concentrations both with and without Osmocote. 
(mg/g fresh weight). 
% increase Treatment % increase % increase 
(hydrogel/ft3) Total Chl. from control Chl. A from control Chl. b from control 
Control 1.31 ± .33 - 0. 79 ± .19 - 0 .48 ± .17 a a a 
1.2 oz. 1.44 ± .28 a 7 0.72 ± .24 a 4 
+ 0.54 - .10 a 12 
2.0 oz. 1.18 ± .1Jb - 0 .66 ± .11 - 0.44 ± .02· a a 
J.O oz. 1.JJ ± .11 + 0.49 ± .04 - 0.74 - .07 -a a a 
I\) 
+ + + .+=-Control + Osmo 2.01 - .15 50 1.11 - .12b JO 0.73 - .04b 52 c 
1.2 oz. + Osmo + 48 + 29 + 51 1.98 - . 24 1.10 - .10b 0.72 - .07b c 
2.0 oz. + Osmo + 41 1.05 ± .16b 33 o.68 ! .o6b 42 1.89 - ,33 c 
J.O oz, + Osmo 1.96 ± .27 46 1.14 ± .04b 45 + 53 0.74 - .OJb c 
Note a Values within each column with the same sub-letter are not statistically 
different at the 5% level as determined by ANOV. 
Table 9. Comparison of various hydrogel concentrations on the shelf-life 




1.2 oz , 
2 .o oz. 
3.0 oz. 
4.0 oz. 
Control + Osmo 
1.2 oz. + Osmo 
2.0 oz. + Osmo 
3.0 oz. + Osmo 
4.0 oz. + Osmo 
Nean fresh 
weight (g/plant) 
19.7 :t 2.0 a 
22.8 :t 2.4b 
23.8 ! 3.6b 
22.1 :t 3.0b 
23.6 ! 4.0bc 
27.1 :t 4.3d 
25.3 :t 5.8cd 
26.J ! 4.7d 
25.1 :t 4.9cd 
Mean wilting period Adjusted % increase 










Note a Values within each column with the same sub-letter are not statistically 




Table 10. Comparison of various hydrogel concentrations on seed 
germination of Marigold var. '&olden Boy'. Trial I. 
Mean 
Treatment % Total days to 50% % chance of germination 
( hydrogel/ ft3) Germination germination after 10 days 
Control 98 9,6 95 
1. 2 oz. 92 9.6 80 
2.0 oz. 84 9,3 80 
3.0 oz. 58 13.5 25 
4.0 oz. 70 16.0 '29 
Table 11. Comparison of various hydrogel concentrations on seed 
germination of Marigold var. 'Golden Boy'. Trial II. 
Mean 
Treatment % Total days to 50% % chance of ge:rmina tion 
( hydrogel/ ftJ) germination germination after 10 days 
Control 92 9,5 80 
1.2 oz, 84 9.5 70 
2.0 oz. 82 9.8 57 
3.0 oz. 70 11.0 42 
4.0 oz. 70 10.9 46 
27 
Table 12. Mean nitrate concentration and pH of soil samples 
from the various hydrogel treatments, with and without 









Control + Osmo 
1.2 oz. + Osmo 
2.0 oz. + Osmo 
J.O oz. + Osmo 














9.0 ! .6 a 
10.4 :t .6ab 
10.4 :± .4ab 
l1.J :t .Jbc 
12.0 :t .6 
1215 :t 5odg 
1325 :± 55 e 
1240 ! 93de 
1130 ± 82f 
1190 ! 41fg 
c 
Notes Values within each column with the same sub-letter 




The addition of hydrogel at various concentrations to 
'PRO-MIX' potting medium increased the water-holding capacity 
of the medium, thus expending the hours-to-wilt of plants 
growing in this medium. As the concentration of hydrogel in 
the medium increased, the water-holding capacity of the 
medium and hours-to-wilt of the plants likewise increased. 
Hydrogel had no effect of plant height or flowering time in 
Tagetes var. 'Golden Boy' or Vinca var. 'Little Delicata'. 
Plant weight and flower number did appear to increase between 
the control and 3. 0 oz./ft3 hydrogel treatments. The effects 
of the intermediate concentrations, however, were 
inconclusive. Further testing of these and other pot-grown 
plants is recommended, as hydrogel concentration may not 
effect all plants in the same manner. 
The pH of the potting soil was not changed by the presence 
or concentration of hydrogel, nor did hydrogel aid in the 
retention of soil nitrates. 
No enhancement of plant color was achieved by the use of 
hydrogel. Potting media containing hydro gel at any 
concentration had a negative effect on seed germination. As 
hydrogel concentration within the medium increased, percent 
total germination decreased and germination time increased. 
The addition of hydrogel to media supplemented with time-
29 
released Osmocote did not affect plant growth or color. In 
fertilization programs utilizing a liquid-type fertilizer, 
plants may benefit by the use of hydrogel. Testing in this 
area is recommended. 
30 
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